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1. Introduction

In RAN2#95 meeting, a LS on MC enhancements was agreed and sent from RAN2 to RAN1 [1]: 
RAN2 respectfully asks RAN1 to consider the question on Multi-Carrier enhancements and uplink DTX and provide feedback to RAN2.
In this contribution, the impact on uplink DTX will be discussed when different TTIs are configured for dual carrier.
2. Discussion
In Release 12, DTX/DRX for secondary carrier is configured and some of the parameters related to DRX as listed in Annex referred to [2] can be independently configured for the two uplink frequencies. However, only 2ms+2ms TTI configuration is supported in current specification. When the new configurations are introduced, whether DTX can be applied for 2ms+10ms TTI configuration should be analysed. For each carrier, uplink DPCCH burst pattern can be identified according to Section 6C.2 in TS25.214 [3]. As some of the parameters can be configured independently, an example for DPCCH burst pattern for 2ms+2ms TTI configuration is shown in Figure 1. In the figure, UE DTX cycle 1 and UE DTX cycle 2 for each carrier are different. It is shown that DPCCH burst pattern would not be always aligned. Figure 2 shows an example for DPCCH burst pattern for 2ms+10ms TTI configuration. As in Table 10.3.6.34a in Annex the parameter for secondary carrier with10ms TTI E-DCH has not been configured, the parameters for 10ms TTI are selected from the parameter set of primary carrier with 10ms TTI E-DCH. It can be shown that DPCCH burst pattern is not aligned which is similar with that for 2ms+2ms TTI configuration. 
The other question is that UE DTX DRX Offset should fulfil the equation UE DTX DRX Offset mod 5=0 for 10ms E-DCH TTI. For 2ms+10ms TTI configuration, the UE’s behaviour maybe influenced if UE DTX DRX Offset mod 5=0 is not fulfilled. Though UE DTX DRX Offset can be configured to fulfil UE DTX DRX Offset mod 5=0 for 2ms+10ms TTI configuration, the flexibility for 2ms TTI E-DCH would be limited as the parameter UE DTX DRX Offset would impact the first subframe of the DPCCH burst pattern.
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Figure 1: Example for DPCCH burst pattern for 2ms+2ms TTI configuration
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Figure 2: Example for DPCCH burst pattern for 2ms+10ms TTI configuration

3. Conclusion
In this contribution, we discussed the impact on DTX for 2ms+10ms TTI configuration. According to the example for 2ms+2ms TTI configuration and 2ms+10ms TTI configuration, it is shown that the DPCCH burst pattern on each frequency would not be aligned for both the configurations. For 2ms+10ms TTI configuration, the UE behaviour would be influenced when the equation UE DTX DRX Offset mod 5=0 is not fulfilled.
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Annex 
10.3.6.34a
DTX-DRX information
NOTE:
For FDD only.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	DTX Information
	OP
	
	
	
	REL-7

	>CHOICE E-DCH TTI length
	MP
	
	
	
	REL-7

	>>10 ms

	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 5, 10, 20)
	Units of subframes.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (5, 10, 20, 40, 80, 160)
	Units of subframes.

Two spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (5, 10, 20) 
	Units of subframes.

One spare value is needed.
	REL-7

	>>2 ms
	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160)
	Units of subframes.

Four spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7

	>Inactivity Threshold for UE DTX cycle 2
	MP
	
	Enumerated (1, 4, 8, 16, 32, 64, 128, 256)
	Units of E-DCH TTIs.

Eight spare values are needed.
	REL-7

	>Default SG in DTX Cycle 2
	OP
	
	Integer (0..37,38)
	Serving Grant value to be used at the transition in DTX-Cycle-2.

(0..37) indicates E-DCH serving grant index as defined in [15]; index 38 means zero grant.
	REL-7

	>UE DTX long preamble length
	MD
	
	Enumerated (4, 15)
	Units of slots

Default value is 2 slots
	REL-7

	>MAC Inactivity Threshold
	MP
	
	Enumerated (1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of E-DCH TTIs.

Five spare values are needed.
	REL-7

	>CQI DTX Timer
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of subframes.

Four spare values are needed.
	REL-7

	>UE DPCCH burst_1
	MP
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

One spare value is needed.
	REL-7

	>UE DPCCH burst_2
	MP
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

One spare value is needed.
	REL-7

	DTX Information for secondary uplink frequency
	OP
	
	
	
	REL-12

	>CHOICE E-DCH TTI length
	MP
	
	
	
	REL-12

	>>10 ms

	
	
	NULL
	
	REL-12

	>>2 ms
	
	
	
	
	REL-12

	>>>UE DTX cycle 1 secondary
	MD
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

Default value is the value included in the IE "UE DTX cycle 1".

One spare value is needed.
	REL-12

	>>>UE DTX cycle 2 secondary
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280)
	Units of subframes.

Fourteen spare values are needed.
	REL-12

	>Inactivity Threshold for UE DTX cycle 2 secondary
	MD
	
	Enumerated (1, 4, 8, 16, 32, 64, 128, 256)
	Units of E-DCH TTIs.

Default value is the value included in the IE "Inactivity Threshold for UE DTX cycle 2".

Eight spare values are needed.
	REL-12

	>UE DTX long preamble length secondary
	MD
	
	Enumerated (4, 15)
	Units of slots.

Default value is the value included in the IE "UE DTX long preamble length".
	REL-12

	>UE DPCCH burst 1 secondary
	MD
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

Default value is the value included in the IE "UE DPCCH burst_1".

One spare value is needed.
	REL-12

	>UE DPCCH burst 2 secondary
	MD
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

Default value is the value included in the IE "UE DPCCH burst_2".

One spare value is needed.
	REL-12

	DRX Information
	OP
	
	
	
	REL-7

	>UE DRX cycle
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20)
	Units of subframes.

Two spare values are needed.
	REL-7

	>UE DRX cycle 2
	OP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80)
	Units of subframes.

Six spare values are needed.
	REL-12

	>Inactivity Threshold for UE DRX cycle
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512)
	Units of subframes.

Five spare values are needed.
	REL-7

	>Inactivity Threshold for UE DRX cycle 2
	OP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512)
	Units of subframes.

Five spare values are needed.
	REL-12

	>Inactivity Threshold for UE Grant Monitoring
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256 )
	Units of E-DCH TTIs.

Six spare values are needed.
	REL-7

	>UE DRX Grant Monitoring
	MP
	
	Boolean
	
	REL-7

	Uplink DPCCH slot format information
	MP
	
	Enumerated (1, 4)
	Slot format # to be used on UL DPCCH [26].

One spare value is needed.
	REL-7


10.3.6.34b
DTX-DRX timing information
NOTE:
For FDD only.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE timing
	MP
	
	
	
	REL-7

	>Continue 
	
	
	(no data)
	Used in reconfigurations without interruption of DTX-DRX and HS-SCCH less.
	REL-7

	>New timing
	
	
	
	
	REL-7

	>>Enabling Delay
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128)
	In radio frames.

Seven spare values are needed.
	REL-7

	>>UE DTX DRX Offset
	MP
	
	Integer (0.. 159)
	Units of subframes. Offset of the DTX and DRX cycles at the given TTI.
	REL-7

	Note:
Only the values of the IE “UE DTX DRX Offset” that fulfill the equation UE DTX DRX Offset mod 5=0 can be configured with 10ms E-DCH TTI. The UE behaviour is not specified if any other values are used with 10ms TTI.


